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f ructooligosaccharides and other fiber 
substrates by canine colonic microflora 
Vickers, Robert J.; Sunvold, Gregory D.; 
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American Veterinary Medical Association 
Journal 
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The objective was to compare fermentation characteristics of 
f ructooligosaccharides (FOS) and other fiber substrates that are 
commonly found in canine diets . Fecal samples from 3 adult dogs were 
used. The ability of fiber substrates to be used in microbial fermentation 
reactions was assessed by an in vitro fermentation system. Dogs were fed a com. 
available food, and feces were collected for use as the microbial 
inoculum. Substrates used were beet pulp, cellulose, soy fiber, 
mannanoligosaccharides (MOS) , FOS, and 4 inulin products (inulin 1, 2, 3, 
and 4) . Each substrate was incubated anaerobically with fecal inoculum 
and growth media for 6, 12, and 24 h, and production of short-chain fatty 
acids (SCFA) was measured. Total production of SCFA was higher for fermentation of 
the 4 inulin products and FOS, whereas fermentation of beet pulp, MOS, and soy 
fiber resulted in moderate concns . of SCFA. Fermentation of cellulose produced 
the lowest concns. of total SCFA without detection of butyrate or lactate. 
Butyrate production was greatest for fermentation of the 4 inulin products and FOS. 
Total lactate production was greatest for FOS and inulin 4. As expected, 
production of SCFA increased for all substrates as fermentation time increased. 
Canine fecal microflora ferment FOS-containing substrates in a similar manner, 
with little fermentation of cellulose-based carbohydrates. Furthermore, results 
of an in vitro fermentation system indicate that fiber type affects the 
metabolic activity of microorganisms, thus influencing the amount and nature 
of the end products of fermentation 
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Source of dietary fiber fed to dogs affects nitrogen 
and energy metabolism and intestinal microflora 
populations 
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adult ovariohysterectomized dogs were fed one of four diets 
type of dietary fiber to assess the effects of fiber on 
tibility, partitioning of nitrogen (N) components, and changes 
1 microflora. Dietary fiber sources were beet pulp (BP), 
f ructooligosaccharides (FOS) , cellulose (C) and a 
(FB; BP, gum talha, and FOS) . Dry matter (DM) intake was 



Roy P. Issac 



Page 1 



10/724, 839 



12/07/2007 



reduced and DM digestibility was increased for dogs fed the FOS diet. 
Fecal N and microbial N excretion (g/day) was greater with the FB diet. 
This diet tended to reduce urinary N excretion. Bacterial 
characterization of intestinal contents found that FOS increased total 
aerobic bacteria in the distal colon. Fiber Blend decreased counts of 
Clostridium spp. in the ileum. The authors concluded that fermentable 
fiber sources increase microbial growth in the colon, and have the 
potential to trap and remove N from the body, 
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the animal and which improves glucose metabolism, satiety, and nutrient 
absorption. The process involves feeding a companion animal, such as a 
dog or cat, a diet of a pet food composition containing fermentable fibers which 
have an organic matter disappearance (OMD) of 15-60 % when fermented by fecal 
bacteria for a 24 h period, the fibers being present in amts. of 1-11 weight 
% of supplemental total dietary fiber. The fermentable fibers are beet 
pulp, gum arabic, gum talha, psyllium, rice bran, carob bean gum, citrus 
pulp, pectin, f ructooligosaccharides and/or 

mannooligosaccharides . The animal is maintained on the diet for a 
sufficient period of time to allow the fermentable fibers to ferment in 
the GIT of the animal . 
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AB A process is provided for feeding an animal a diet which alters the 

function and composition of gut associated lymphoid tissue (GALT) by increasing 
the proportion of T cells in the GALT. The diet includes fermentable 
fibers which have an organic matter disappearance of 15-60% when fermented by 
fecal bacteria for a 24 h period, the fibers being present in amts. from 
about 1-11 weight % of supplemented total dietary fiber. The animal is 
maintained on the diet for a sufficient period of time to allow the 
fermentable fibers to ferment in the colon of the animal to increase the 
proportion of T cells in the GALT of the animal. 

REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L15 ANSWER 5 OF 8 HCAPLUS COPYRIGHT 2 00 7 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



AUTHOR (S) : 



1998:637180 HCAPLUS <<LOGINID : : 20070711>> 
129:330111 

Fermentable dietary fiber increases GLP-1 secretion 
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Catherine J.; Thomson, Alan B. R.; Keelan, Monika; 

Hayek, Michael G.; Sunvold, Gregory D. 
CORPORATE SOURCE: Nutrition & Metabolism Research Group, Univ. Alberta, 

Edmonton, AB, T6G 2P5, Can. 
SOURCE: Journal of Nutrition (1998), 128(10), 1786-1793 

CODEN: JONUAI; ISSN: 0022-3166 
PUBLISHER: American Society for Nutritional Sciences 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The ileal proglucagon gene expression and postprandial blood plasma 

concns. of proglucagon-derived peptides change with the type and quantity 
of dietary fiber ingested by rats. Within the intestine, proglucagon 
encodes several proglucagon-derived peptides that modulate the intestinal 
absorption capacity and pancreatic insulin secretion. Chronic ingestion 
of fermentable dietary fiber may regulate the expression and synthesis of 
proglucagon-derived peptides in the distal intestine that modulate glucose 
homeostasis. Adult dogs (23±2 kg, n=16) were fed 

isoenergetic/isonitrogenous diets containing a mixture of high- fermentable 
dietary fibers (HFF) or low- fermentable (LFF) wood cellulose for 14 days. 
Food was withheld for 16 h before an oral glucose tolerance test with 2 g 
glucose/kg body weight Blood was collected via a hind- leg catheter at 0, 15, 
30, 45, 60, 90, and 120 min after glucose load for the determination of blood 
plasma sugar, insulin, and glucagon- like peptide- 1(7 -36 ) NH2 (GLP-1) . 
Intestinal samples were collected after the second dietary treatment. 
Ileal proglucagon mRNA, intestinal GLP-1 concns., and the integrated area 
under the curves (AUC) for plasma GLP-1 and insulin were greater and 
plasma glucose AUC was decreased when the dogs were fed the HFF diet 
compared to the LFF diet. Intestinal villi heights, brush border, and 
basolateral glucose transporter protein abundance and jejunal transport 
capacities were greater when dogs were fed the HFF diet than the LFF diet. 
Thus, glucose homeostasis improves in healthy dogs when they ingest 
fermentable fibers . 

REFERENCE COUNT: 40 THERE ARE 4 0 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L15 ANSWER 6 OF 8 HCAPLUS COPYRIGHT 2007 ACS on STN 

ACCESSION NUMBER: 1998:280271 HCAPLUS <<LOGINID : : 20070711>> 

DOCUMENT NUMBER: 12 9:15585 

TITLE: Effect of dietary supplementation with fructo 

-oligosaccharides on fecal flora of healthy cats 
AUTHOR (S) : Sparkes, A. H. ; Papasouliotis , K.; Sunvold, G. 

; Werrett, G.; Gruf fydd- Jones , E. A.; Egan, K. ; 
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DOCUMENT TYPE: Journal 
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AB Changes in the fecal flora of healthy adult cats after dietary 
supplementation with f ructooligosaccharides (FOS) were studied. 
Fresh fecal samples for quant, and qual . bacteriol . examination were collected 
from each cat after ingestion of a replete dry (basal) diet for a min. of 
8 wk. The diet was then supplemented with 0.75% FOS, and another fecal 
sample was collected after 12 wk. Mean ± SD fecal aerobic, anaerobic, 
and total bacterial counts (loglO colony- forming units per g of feces 
[CFU/g] ) did not differ significantly between diets (8.3 ± 0.8, 9.2 
± 0.6, 9.4 ± 0.4, resp., for the basal diet; and 8.4 ± 0.8, 9.7 
± 0.7, and 9.8 ± 0.7, resp., for the FOS diet), although there was a 
trend for higher nos . of anaerobes and total bacteria associated with the FOS 
diet. Members of the genus Bacteroides, Clostridium perfringens, 
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Escherichia coli, lactobacilli , and Plesiomonas shigeloides were the most 
prevalent bacteria isolated. Compared with samples from cats fed basal 
diet, there was a trend for increased mean counts of lactobacilli (P = 
0.02) and Bacteroides spp (P = 0.05) after FOS supplementation, and a 
trend for decreased mean nos. of Escherichia coli (P = 0.03) and 
Clostridium perfringens (P = 0.08) to be associated with the FOS diet. 
Supplementation of FOS resulted in a median 164-fold increase in nos. of 
lactobacilli, 13. 2 -fold increase in Bacteroides spp, 98% reduction in nos. of 
C. perfringens, and 75% reduction in nos. of E. coli. Supplementation of the 
diet with FOS resulted in alteration of the fecal flora of cats. 
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Bacterial flora in the duodenum of healthy cats, and 
effect of dietary supplementation with fructo 
-oligosaccharides 

Sparkes, A. H.; Papasouliotis , K. ; Sunvold, G. 
; Werrett, G. ; Clarke, C; Jones, M.; Gruf fydd- Jones , 
T. J.; Reinhart, G. 

Feline Centre, Department of Clinical Veterinary 
Science, University of Bristol, Bristol, UK 
American Journal of Veterinary Research (1998), 59(4), 
431-435 

CODEN: AJVRAH; ISSN: 0002-9645 
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Journal 
English 

Cats were allotted randomly to 2 groups, in a crossover design study, 
during which they were fed either a replete dry (basal) diet or, for 12 
consecutive weeks, basal diet supplemented with 0.75% 
f ructooligosaccharides (FOS) . Samples (3 from cats fed the basal 
and 2 from cats fed the FOS diet) were collected for a min. of 6 wk after 
commencement of feeding, and a min. of 6 wk apart. Mean aerobic, 
anaerobic, and total bacterial counts did not differ significantly among 
sample collection times. After pooling of the results, mean (± SD) 
loglO colony- forming units (CFU) of aerobic, anaerobic, and total 
bacteria/mL were 5.5 ± 1.1, 4.8 ± 1.0 and 5.6 ± 1.1, resp. 
However, individual cats had considerable variation in counts: mean 
(range) intraindividual coeffs. of variation were: 19.0 (6.1 to 34.2), 
19.9 (4.8 to 35.5), and 18.1 (5.5 to 32.6)%, resp. In 1 cat, total 
bacterial count varied between < 3.0 and 6.3 CFU/mL. Bacterial flora 
varied qual.: only Enterococcus faecalis, Clostridium perfringens, 
Bacteroides, Pasteurella, and Streptococcus spp, and unidentified 
gram-neg. (aerobic) rods were present in > 50% of the samples. Wide 
quant, and qual. variation in the duodenal flora of healthy cats was observed 
over time, which was not affected by dietary supplementation with FOS. 
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SOURCE: Journal of Animal Science (1995), 73(4), 1099-109 
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PUBLISHER; American Society of Animal Science 

DOCUMENT TYPE: Journal 
LANGUAGE : Eng 1 i s h 

AB Two expts. were conducted to evaluate single sources and blends of dietary 
fiber in dog food. In exp . 1, 14 fibrous substrates were fermented in 
vitro using dog feces as the source of inoculum. Organic matter 
disappearance was lower for Solka Floe and oat fiber and greatest for 
f ructooligosaccharides (FOS) and lactulose. Solka Floe, oat 
fiber, gum karaya, and xanthan gum produced the least total short -chain 
fatty acids (SCFA) . Lactulose, citrus pectin, and guar gum produced the 
greatest total SCFA. In experiment 2, 6 diets were formulated based on results 
obtained in exptl. 1. Treatments included (1) beet pulp (BP), (2) Solka 
Floe (SF) , (3) citrus pulp (CP), (4) stool blend (SB), (5) SCFA blend 
(SC) , and (6) combination blend (CB) . Digestibility of DMA and total 
dietary fiber (TDF) was greatest for dogs consuming the SC diet. Feces 
from dogs fed SC were scored as more unformed and liquid in consistency than 
feces from dogs fed the other diets. Dogs consuming the SF and SB diets 
had the lowest TDF digestibilities. Organic matter disappearance values 
derived from substrates fermented in vitro reasonably predicted the fiber 
digestibility of diets fed to dogs. Moderately fermentable dietary fiber 
sources, such as BP, promote excellent stool characteristics without 
compromising nutrient digestibility, and may promote gastrointestinal 
tract health by optimizing SCFA production 
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AB A first embodiment disclosed herein is a method of enhancing total tract 

digestibility of one or more dietary components in a companion animal, the 

method comprising administering to the companion animal a companion animal 

composition comprising f ructooligosaccharide . Kits comprising the companion 

animal composition and information that use of the companion animal composition by a 

companion animal is useful for enhancing total tract digestibility of one 

or more dietary components in the companion animal, are also disclosed. 

In a related, but sep., embodiment, a method selected from enhancing 

calcium absorption, improving bone health, improving strength, improving 

phys. activity performance, and combinations thereof, the method 

comprising administering to a companion animal a companion animal composition 

comprising f ructooligosaccharide , is disclosed. Kits comprising the 

companion animal composition and information that use of the companion animal 

composition by a companion animal is useful for a purpose selected from the 

group consisting of enhancing calcium absorption, improving bone health, 

improving strength, improving phys. activity performance, and combinations 

thereof, are also disclosed. 
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AB Intestinal dimensions and nutrient absorption may be influenced by 

different types of dietary fiber. Ten adult Beagle dogs of both sexes 

were fed a diet with fermentable fiber (beet pulp and 

oligof ructose) or nonf ermentable fiber (cellulose) for 6 wk. The 

dietary effects on small intestinal dimensions and transport rates for 

glucose and proline were determined The kinetics of glucose and proline uptake 

were defined in the proximal and middle regions of the small intestine. 
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resp. The small intestines of dogs fed fermentable fiber had 28% more 
nominal surface area and 37% more mucosal mass, were 35% heavier, and had 
95% higher capacity for carrier-mediated glucose uptake than in dogs fed 
cellulose. The differences were more pronounced in the proximal portion 
of the intestine. Thus, diets containing fermentable fibers increase small 
intestinal dimensions and the capacity for nutrient absorption in dogs. 
These changes may decrease the risk of enteric infections or aid in the 
treatment of intestinal diseases, particularly those involving decreased 
nutrient absorption. 
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